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History of histopathologyHistory of histopathologyHistory of histopathologyHistory of histopathology

�• Small numbers of eosinophils were reportedSmall numbers of eosinophils were reported 
in esophageal biopsies of patients who had 
GERD and eosinophils becameGERD, and eosinophils became 
pathognomonic of GERD.1

�• Subsequently large numbers of�• Subsequently, large numbers of 
intraepithelial eosinophils in esophageal 
biopsies were reported in adults andbiopsies were reported in adults and 
children who had normal pH probe tests/did 
not respond to therapy for GERD andnot respond to therapy for GERD, and 
required/responded to dietary therapy.2,3



History of histopathologyHistory of histopathologyHistory of histopathologyHistory of histopathology

�• More complete descriptions of theMore complete descriptions of the  
histopathology of esophageal eosinophilia 
followed4:followed :
�– Abscesses

Surface layering�– Surface layering
�– Elongated papillae

B l h l i�– Basal zone hyperplasia
�– Lamina propria fibrosis5



History of histopathologyHistory of histopathologyHistory of histopathologyHistory of histopathology
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History of histopathologyHistory of histopathologyHistory of histopathologyHistory of histopathology
�• The histopathology of EoE is not new inThe histopathology of EoE is not new in 

either children or adults.6-10

�• Most studies conclude that the incidence of�• Most studies conclude that the incidence of 
the histology has remained somewhat 
stable but the prevalence has increasedstable, but the prevalence has increased 
due to both increased recognition and 
increased numbers of endoscopies andincreased numbers of endoscopies and 
biopsies.

�• Even small numbers of intraepithelial�• Even small numbers of intraepithelial 
eosinophils may indicate chronic disease.6



How strict are the cutHow strict are the cut--off for off for 
EE?EE?

�• Restated: Does a peak eosinophil countRestated: Does a peak eosinophil count 
15/hpf distinguish EoE from other causes 

of esophageal epithelial eosinophilia?of esophageal epithelial eosinophilia? 
�• No.

Again: Do other diseases have 15/hpf?�• Again: Do other diseases have 15/hpf?
�• Yes. 
�• EoE is a clinicopathologic diagnosis. 

Histopathology must be interpreted in 
the clinical context.  



EoEEoE vsvs GERDGERDEoEEoE vsvs GERDGERD



EoEEoE vsvs GERDGERDEoEEoE vsvs GERDGERD

�• Early studies identified patients with 15Early studies identified patients with 15 
eosinophils/hpf who did not respond to anti-
reflux therapy and who had abnormal pHreflux therapy and who had abnormal pH 
probe studies.11

�• Some patients who respond to anti reflux�• Some patients who respond to anti-reflux 
therapy, and may have abnormal pH probe 
studies have EoE histology 12-15studies, have EoE histology.12 15



EoEEoE vsvs GERDGERDEoEEoE vsvs GERDGERD

�• 712 adults with upper GI symptoms16712 adults with upper GI symptoms
�• 35/712 (4.9%) had 15/hpf pretherapy in 

biopsies from upper/mid esophagusbiopsies from upper/mid esophagus
�• Treated with PPI; response = resolution of 

li i l t ith 5 i hil /h fclinical symptoms with <5 eosinophils/hpf 
on repeat biopsy

�• 26/35 (74%) responded to PPI
�• 9/35 (26%) did not = EoE( )



Histopathologic findings, n (%) PPPI-R PPI-R EoE
15-35/hpf >35/hpf
N=17 N=9 N=9

Superficial distribution 5 (29%) 6 (66%) 5 (55%)

Degranulating eosinophils 12 (70%) 7 (77%) 7 (77%)Degranulating eosinophils 12 (70%) 7 (77%) 7 (77%)

Eosinophils microabscesses 2 (11%) 3 (33%) 5 (55%)

Basal cell hyperplasia 12 (70%) 9 (100%) 8 (88%)

Papillae elongation 12 (70%) 7 (77%) 7 /77%)

Intercellular edema 15 (88%) 8 (88%) 8 (88%)

Lamina propria present 9 (52%) 4 (44%) 7 (77%)

Lamina propia fibrosis 6 (35%) 4 (44%) 7 (77%)

5 eo in lamina propia 3 (17%) 3 (33%) 6 (66%)p p ( %) ( %) ( %)

pH monitoring
Normal/Pathologic 0/7 2/5 4/3



PATHOLOGY OFPATHOLOGY OF EoEEoEPATHOLOGY OF PATHOLOGY OF EoEEoE

�• Eosinophil-predominant inflammationEosinophil predominant inflammation, 
often with many more than 15 
eosinophils/hpf associated witheosinophils/hpf, associated with 
abscesses, surface layering, epithelial 
hyperplasia etc is highly characteristic buthyperplasia, etc is highly characteristic but 
not pathognomonic of EoE.

�• The distribution of the changes in the�• The distribution of the changes in the 
esophagus are also not pathognomonic 
of EoEof EoE.



Are there other criteria to use in Are there other criteria to use in 
questionable cases?questionable cases?

�• Degranulation microchips geneDegranulation, microchips, gene 
expression?

Yes these can be helpful but require stains�– Yes, these can be helpful, but require stains 
in addition to the usual H&E and are best 
considered research tools currently.considered research tools currently.



Are there other criteria to use in Are there other criteria to use in 
questionable cases?questionable cases?

�• Extracellular eosinophil granules increase asExtracellular eosinophil granules increase as 
the number of eosinophils increase, and 
mechanical factors may induce deposition 17,18mechanical factors may induce deposition.

�• Extracellular deposits of eosinophil granule 
contents may be extensive even in biopsiescontents may be extensive even in biopsies 
with few intact eosinophils, and may identify 
EoE in questionable cases 15 19-21EoE in questionable cases.15,19 21

�• The number of mast cells is increased in EoE 
d t GERD 15 22compared to GERD.15,22



Are there other criteria to use in Are there other criteria to use in 
questionable cases?questionable cases?

�• IgE-positive cells are found in EoEIgE positive cells are found in EoE 
biopsies but few if any are present in 
GERD 22-25GERD.

�• Genome-wide association studies have 
identified numerous genes upregulated inidentified numerous genes upregulated in 
EoE, with confirmed increased mRNA and 
protein expression including eotaxin 3protein expression, including eotaxin-3, 
periostin and TSLP.26-30



Are there other criteria to use in Are there other criteria to use in 
questionable cases?questionable cases?

�• Down-regulated genes include filaggrinDown regulated genes include filaggrin 
and involucrin that are essential for 
epithelial barrier integrity 31epithelial barrier integrity.

�• IL-5 gene expression (determined by 
mRNA) is detected only in EoE 30mRNA) is detected only in EoE.30



How do you distinguish the person How do you distinguish the person 
who comes in alreadywho comes in already on empiricon empiricwho comes in already who comes in already on empiric on empiric 

therapytherapy??
�• Biopsies from patients on empiric therapy�• Biopsies from patients on empiric therapy 

can be problematic.
Bi i f ti t ti fl�• Biopsies from patients on anti-reflux 
therapy only that show the characteristic 
hi t th l f E E f lfill th it i fhistopathology of EoE fulfill the criteria for 
a diagnosis of EoE.

�• Biopsies from patients on anti-reflux 
therapy and EoE therapy that show the 
histopathology of EoE fulfill the criteria for 
diagnosis of EoE.



How do you distinguish the How do you distinguish the 
person who comes in already on person who comes in already on 

empiric therapyempiric therapy??empiric therapyempiric therapy??
�• Biopsies from patients on anti-reflux�• Biopsies from patients on anti-reflux 

therapy and therapy for EoE that do 
not show eosinophil-predominantnot show eosinophil-predominant 
inflammation could represent either 
disease Repeat biopsy afterdisease.  Repeat biopsy after 
discontinuing EoE therapy may be 
requiredrequired.



How to make the diagnosis of How to make the diagnosis of 
EG/EC?EG/EC?

�• Eosinophils normally exist in colon andEosinophils normally exist in colon and 
stomach.

�• Eosinophils normally exist everywhere in�• Eosinophils normally exist everywhere in 
the GI tract except the esophagus.  
E l d i ti f i hili GI�• Early descriptions of eosinophilic GI 
disease were mostly based on bowel 

ti th t h i d h i thresections that emphasized changes in the 
wall.



How to make the diagnosis of How to make the diagnosis of 
EG/EC?EG/EC?

�• Few studies have attempted to establishFew studies have attempted to establish 
norms for eosinophil concentrations in 
mucosa throughout the GI tract 18,32,33mucosa throughout the GI tract.

�• Histologic criteria for diagnosis of 
eosinophilic disorders in sites other thaneosinophilic disorders in sites other than 
the esophagus do not exist.
N hi t l i k h�• Nonhistologic markers, such as 
abnormalities of gene structure or 

i d t i t f i hiliexpression, do not exist for eosinophilic 
diseases other then EoE.



How to make the diagnosis of How to make the diagnosis of 
EG/EC?EG/EC?EG/EC?EG/EC?

�• In my own practice, numerous eosinophils y p p
without signs of epithelial invasion or 
chronic changes is referred to as mucosal g
eosinophilia, and biopsies that show 
eosinophil-predominant inflammation p p
associated with infiltration and damage are 
diagnosed as eosinophilic gastritis or g g
enteritis or colitis. The presence of any 
acute inflammatory cells raises the y
possibility of idiopathic inflammatory bowel 
disease.
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